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Abstract

Purpose To investigate the impact of increasing age on

the need for recovery (NFR) over time among day workers

Methods The study is based on data from the first 2 years

of follow-up of the Maastricht Cohort Study (n = 7,734).

To investigate whether age predicted the onset of elevated

NFR, multivariate survival analyses were conducted

Results The highest levels of NFR were observed in the

age group of 46–55 years. The relative risk for developing

elevated NFR was highest in the age groups 36–45 years

(RR 1.30; 1.07–1.58) and 46–55 years (RR 1.25; 1.03–

1.52) in men and 46–55 years (RR 1.36; 1.04–1.77) in

women when compared to the reference group

Conclusions While NFR increased with age until the age

of 55, this was followed by decreased levels of NFR among

older employees. Explanations for the decreasing levels of

NFR in the highest age group can be found in several

domains such as the work environment, private situation

and compensation strategies.

Keywords Need for recovery � Ageing �
Working population � Epidemiology

Introduction

Retirement and age at retirement have been the subject of

many political, social and medical discussions over the

years. The increase in the population of ageing people in

developed countries has motivated national governments as

well as the European Union to develop policies for

encouraging the labour force participation of older workers

and eliminating mandatory retirement (Cooke 2006). The

trend towards earlier retirement has reversed, and growing

numbers of employees are planning to work longer. In

industrialized countries, the population above 50 years of

age will grow considerably in the next years (Costa and

Sartori 2007). For example in The Netherlands, the gross

labour participating of older people (55–64 years) nearly

doubled between 1996 and the first half of 2007, to more

than 47% (Statistics Netherlands 2007).

The definition of an ageing worker is generally based on

the period when major changes occur in relevant work-

related functions during the course of work life. All people

age chronologically at the same speed, but the way in

which people physically age depends on their genetics,

health habits, illnesses, environment and their occupation

(Naumanen 2006). In general, functional capacities, mainly

physical, show a declining trend after the age of 30, and the

trend can become critical after the next 15–20 years if the

physical demands of work do not decline (Ilmarinen 2001).

These declines are primarily associated with reductions in

cardiovascular, respiratory, metabolic and muscular func-

tions. Declining functional capacities may affect individ-

uals’ ability to perform the tasks that their jobs demand.

Workers may find themselves working closer to their

maximal capacities, putting themselves at greater risk for

chronic fatigue or musculoskeletal injuries (Kenny et al.

2008). Apart from changes in physical capacities of the

ageing worker, also changes in mental functioning are

reported in the literature. The most important changes in

mental functions are related to the weakening of precision

and the speed of perception (Ilmarinen 2001). On the other

hand, some mental characteristics can also strengthen with
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age, such as the ability to deliberate and reason (Baltes and

Smith 1990; Schaie 1994). Although the group of ageing

workers has attracted substantial research interest, so far

their health and well-being have not been studied exten-

sively; and therefore, the actual health implications of

longer working careers remain unclear.

The concept of need for recovery from work could be

considered an important perspective to study health effects

of working at an older age. Need for recovery represents

short-term effects of a day of work (Sluiter et al. 2001) and

was defined as the need to recuperate from work-induced

fatigue, primarily experienced after a day of work (Jansen

et al. 2002). Need for recovery can be observed especially

during the last hours of work and immediately after work.

It is characterized by temporary feelings of overload, irri-

tability, social withdrawal, lack of energy for new effort

and reduced performance (Van Veldhoven 2008). Need for

recovery from work can be recognized in the off-work

situation by feelings of ‘wanting to be left alone for a

while’ or ‘having to lie-down for a while’ (Sluiter et al.

2001). Repeated insufficient recovery from work-induced

fatigue is seen as the start of a vicious circle where extra

effort has to be exerted at the beginning of every new

working period to rebalance the suboptimal psycho-phys-

iological state and to prevent performance breakdown

(Sluiter et al. 1999). Repeated insufficient recovery from

work is related to health problems (Meijman 1989; Van der

Beek et al. 1995). A study among truck drivers has shown

that high need for recovery was prospectively related to

increased sickness absence (de Croon et al. 2003). Fur-

thermore, employees with high need for recovery are

reported to have an increased risk of subsequent cardio-

vascular disease (Van Amelsvoort et al. 2003).

It is hypothesized that the decrease of work capacity of

the ageing worker will result in increasing need for

recovery levels if the workload remains the same. As such

need for recovery might be considered an instrument to

assess potential imbalance between demands of work and

the functional capacities of the ageing worker. So far, only

few studies have reported on the association between age

and need for recovery. Sluiter et al. (Sluiter et al. 2001)

observed that age was not significant in the prediction of

need for recovery. A study by Jansen et al. (2002) showed

that employees aged 46–55 scored somewhat higher on

need for recovery compared to employees aged 36–45.

Kiss et al. (2008) observed significantly higher mean

recovery scores in older workers (C45 years) when com-

pared to younger workers (\45 years). Whereas cross-

sectional studies gain insight into the magnitude of the

problem at a specific point in time, and may reveal asso-

ciations between work demands, age and need for recov-

ery, longitudinal studies are necessary to investigate the

net-effect of age on need for recovery. To date, we are not

aware of studies investigating the longitudinal relationship

between age (categories) and need for recovery from work.

When studying the relationship between age and need

for recovery over time various factors should be taken into

account, such as demographics, work environment, health,

lifestyle and characteristics of the private situation. Some

studies have found gender differences in the need for

recovery, with men reporting higher levels of need for

recovery when compared to women (Jansen et al. 2002).

Also differences in need for recovery are observed when

comparing different educational levels, with employees

with a lower educational level reporting higher need for

recovery scores (Jansen et al. 2002). High psychological

job demands, low decision latitude, physically demanding

work and work–family conflict have been found to be

associated with elevated need for recovery (Jansen et al.

2002, 2003a; Eriksen et al. 2006). Need for recovery fur-

ther substantially varies when different working hours,

patterns or schedules are considered (Jansen et al. 2003b;

De Raeve et al. 2007). Therefore, in this study, need for

recovery will be studied in day workers exclusively.

The aim of the present prospective study was to inves-

tigate whether increasing age is related to higher need for

recovery from work over time, while taking into account

demographic, work-related factors and characteristics of

the private situation.

Methods

Sampling and procedures

The present study is based on data of the first six ques-

tionnaires of the Maastricht Cohort Study on ‘‘Fatigue at

Work’’ (Kant et al. 2003), that is, a total follow-up of

2 years. Employees were followed by means of self-

administered questionnaires, which they received every

4 months. Once a year, employees received an extensive

questionnaire with items on work-related factors, demo-

graphics, nonwork-related factors and health factors. Twice

a year, employees received a short questionnaire, capturing

mainly outcome measures. In May 1998, a total of 26,978

employees from 45 companies and organizations received

a letter at home, inviting participation and the self-

administered baseline questionnaire. A reminder was sent

out after 2 weeks. After 6 weeks, a brief nonresponse

questionnaire was sent to a random subsample of 600

nonrespondents. Nonresponse analyses yielded no signifi-

cant differences between respondents and nonrespondents

regarding demographic characteristics. Nonrespondents

were somewhat less likely to report difficulties in work

execution, fatigue complaints and sick leave (Kant et al.

2003). Altogether, 12,161 employees completed and
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returned the baseline questionnaire (response rate of 45%).

Sixty-six questionnaires were excluded from analysis due

to technical reasons or because inclusion criteria were not

met. Included were employees aged 18–65. Written con-

sent was obtained from all participants. The study was of a

strict observational nature and was conducted in accor-

dance with the ethical standards laid down in the 1964

Declaration of Helsinki. The baseline (T0) cohort consists

of 8,840 (73%) men and 3,255 (27%) women. All

employees who returned the baseline questionnaire (T0)

received the two short questionnaires T1 in September

1998 (response rate 87.6%, n = 10,592) and T2 in January

1999 (response rate 84.9%, n = 10,270) as well. Employ-

ees returning the baseline questionnaire and at least one of

the short questionnaires (T1 and/or T2) received the

extensive questionnaire T3 in May 1999 (response rate

79.8%, n = 9,655). Employees returning the T3 question-

naire also received the short questionnaires T4 in Sep-

tember 1999 (response rate 74.0%, n = 8,956) and T5 in

January 2000 (response rate 71.9%, n = 8,692). Employ-

ees who returned the questionnaire at T3 and at least one of

the consecutive short questionnaires (T4 and/or T5) also

received the extensive questionnaire T6 in May 2000

(response rate 66.7%, n = 8,070). Further information

about the procedure and baseline characteristics has been

reported elsewhere (Kant et al. 2003).

For describing associations between characteristics of

the study population and need for recovery from work, we

used the baseline questionnaire (T0, May 1998). Excluded

were those employees who were absent from work at the

time of completing the questionnaire and those involved in

shift work, resulting in a study population of n = 7,734, of

which 5,586 were men, and 2,148 were women, for the

cross-sectional analyses. For the prospective analyses over

2 years of follow-up, we additionally excluded prevalent

cases of need for recovery at baseline, resulting in a study

population of n = 5,990, of which 4,254 were men, and

1,736 were women.

Measures

Need for recovery from work

Need for recovery from work was assessed with a scale

from the Dutch Questionnaire on the Experience and

Evaluation of Work (VBBA; Van Veldhoven and Broersen

2003). The scale contains 11 dichotomous items, repre-

senting short-term effects of a day of work. All items were

recoded in such a way that higher scores indicate ‘more

complaints’, i.e. a higher need for recovery. The recoded

scores are presented in a range from 0 to 100. The Cron-

bach’s alpha of the scale is 0.78 (Jansen et al. 2002).

Examples of items in the scale are ‘I find it hard to relax at

the end of a working day’ and ‘Because of my job, at the

end of the working day, I feel rather exhausted’ (Van

Veldhoven and Broersen 2003). In the present study, the

upper quartile was used to define a contrast between

employees with a high versus low-medium need for

recovery, which corresponds with a cut-off point of 6 on

the 11-item scale as recommended by Broersen et al.

(Broersen et al. 2004). The level of need for recovery was

determined in each questionnaire (T0, T1, T2, T3, T4, T5,

T6).

Demographic and health factors

Employees provided information on gender, age, educa-

tional level and the presence of a long-term illness through

self-report in the questionnaires. Employees were divided

into five age groups, that is, 18–25, 26–35, 36–45, 46–55

and 56–65 years. Smoking status was assessed by a single

dichotomous item (‘‘Do you smoke every day?’’).

Characteristics of the private situation

Living situation was operationalized as living alone (yes/

no). Work–family conflict was measured by one dichoto-

mous item asking employees whether they were able to

adequately combine work and family life.

Work characteristics

Regarding working hours, employees were amongst others

asked for their working hours per week, categorized

as [40, 36–40, 26–35, 16–25 and \16 h per week. Also,

information on overtime was collected using an item on

frequent overtime (yes/no). A Dutch version of the Job

Content Questionnaire was used to measure psychological

job demands and decision latitude (Karasek 1985). Psy-

chological job demands were assessed by the sum of five

items (Chronbach’s alpha 0.69). Decision latitude

(Chronbach’s alpha 0.81) was measured by the sum of two

subscales: skill discretion and decision authority. The

response options varied from ‘‘strongly disagree’’ to

‘‘strongly agree’’ on a four-point scale. The total score was

then divided into tertiles, resulting in low, medium and

high levels of psychological job demands or decision lati-

tude. To assess whether employees perceived their work as

physically demanding, one item of the Dutch questionnaire

on Work and Health (VAG; Gründemann et al. 1993) was

used.

Statistical analysis

Because the distribution of need for recovery was skewed

to the left, Poisson regression analyses were conducted to
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test differences in mean levels of need for recovery in the

cross-sectional analyses. To test differences in the per-

centage of elevated need for recovery (scoring above the

upper quartile), chi-square tests were conducted in the

cross-sectional analyses. These cross-sectional analyses

were based on the baseline measurement (T0) and concern

crude analyses with an explorative character.

To investigate whether age predicted the onset of ele-

vated need for recovery, multivariate survival analyses

using Cox regression were conducted, in which we mod-

elled the time to first ‘need for recovery caseness’ at T1,

T2, T3, T4, T5 or T6. Relative risks (RRs) and 95% con-

fidence intervals (95% CI) were calculated for need for

recovery adjusted for educational level and smoking in the

first step. In the second step, we additionally adjusted the

RRs for the presence of a long-term illness. In the third

step, we additionally adjusted the RRs for working hours

per week, overtime work, psychological job demands,

decision latitude and physically demanding work. Finally,

in the fourth step, the RRs were additionally adjusted for

work–family conflict and living situation. In all analyses,

differences were considered to be statistically significant at

p \ 0.05. Data were analysed using SPSS version 15.0 and

SAS version 9.1.

Results

Table 1 shows the point prevalences of demographic, work

and health characteristics of the baseline study population

stratified for age, revealing relevant differences between

the five age groups. The highest percentage of female

employees, those living alone, and having physically

demanding work, was found in the age group 18–25 years.

The highest percentage of employees with a low educa-

tional level, and low levels of decision latitude were found

in the oldest age group. In the age group of 46–55 years,

the highest percentage of long-term illness and smoking

was reported. Employees between 36 and 45 years of age

reported the highest percentage of work–family conflict,

working overtime, and high psychological job demands.

As listed in Table 2, the overall mean score for need for

recovery in our study population was 35.97 (SD = 25.97)

at baseline. Over 22% of the employees reported a need for

recovery score above the cut-off point. With regard to the

different age groups, the following pattern was observed at

baseline measurement: need for recovery was lowest in the

lowest age group and increased with increasing age until

the age group 46–55 years, and then decreased in the age

group of 56–65 years. Male employees reported a higher

need for recovery compared to female employees. Also, in

the different age groups, differences in need for recovery

were observed with respect to gender, with statistically

significant differences found for the age groups of 26–

35 years and 36–45 years. Substantial and statistical sig-

nificant differences in need for recovery were observed in

the different age groups (p \ 0.0001) across demographic,

health, domestic and work-related characteristics. The

highest percentage of need for recovery cases was found

among those employees between 46 and 55 years of age. In

all age groups, reporting work–family conflict, psycho-

logical job demands, overtime work and physically

demanding work were associated with significantly higher

levels of need for recovery.

Also, having a long-term illness and working hours per

week were associated with significantly higher levels of

need for recovery in every age group, except for the

youngest (18–25 years).

Living alone was associated with significantly higher

levels of need for recovery in the oldest age groups (46–55,

56–65 years). Low decision latitude was associated with

significantly higher levels of need for recovery in the 36–

45 and 46–55 age groups. Smoking was significantly

associated with higher levels of need for recovery in almost

all age groups.

In Table 3, the relationship between age and future need

for recovery caseness is given. When age was operation-

alized as a continuous variable (10 years increase), no

significant relation was found with need for recovery

caseness over time. When considering age as a categorical

variable, more detailed information was obtained. For men,

the age groups 36–45 and 46–55 years were statistically

significant associated with elevated need for recovery over

time ((RR 1.30; 95% CI 1.07–1.58) and (RR 1.25; 95% CI

1.03–1.52), respectively)) when compared to the age group

of 26–35 years, when adjusting for educational level and

smoking. After additionally correcting in several steps for

long-term illness, working hours per week, overtime work,

psychological job demands, decision latitude, physical

demanding work, work–family conflict and living situation,

the effects remained significant in both age groups. In both

the older (56–65 years) and the younger (18–25 years)

employees, no effect was found when compared to the

reference age group. Among women, a significant effect

was found in the age group of 46–55 years compared with

the age group of 26–35 years. After correcting for long-

term illness, working hours per week, overtime work,

psychological job demands, decision latitude, physically

demanding work, work-family conflict and living situation,

no significant effects remained.

Discussion

The objective of this study was to investigate the impact of

increasing age on the need for recovery over time, while
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taking relevant confounding factors into account. With

regard to the representativeness of our study for the general

working population, it should be noted that we excluded

shift workers, and therefore the results of this study are

only applicable to day workers. The reason for excluding

shift workers was that the relationship between age and

need for recovery may be distorted by the specific work

schedule the employee is involved in, because in general

shift workers report higher need for recovery levels com-

pared to day workers (Jansen et al. 2003b).

In the cross-sectional analyses, the highest levels of

need for recovery and the highest proportion of cases of

need for recovery were observed in the age group of 46–

55 years. In the longitudinal analyses, the relative risk for

Table 1 Descriptive characteristics of the study population at baseline measurement (May 1998) according to age group

Age

groups

Total population

(n = 7,734)

18–25 years

(n = 187)

26–35 years

(n = 1,665)

36–45 years

(n = 2,925)

46–55 years

(n = 2,548)

56–65 years

(n = 409)

p value

Gender (%)

Male 72.2 48.1 56.6 71.5 83.0 85.1 \0.0001

Female 27.8 51.9 43.4 28.5 17.0 14.9

Educational level (%)

Low 22.9 9.6 13.2 21.2 30.3 35.2 \0.0001

Medium 30.1 38.5 33.2 30.7 27.5 25.4

High 47 51.9 53.6 48.1 42.1 39.4

Long-term illness (%)

Yes 21.5 12.8 15.9 19.2 27.8 25.5 \0.0001

No 78.5 87.2 84.1 80.8 72.2 74.5

Living situation alone (%)

Yes 10.3 18.8 14.4 9.3 8.2 9.5 \0.0001

No 89.7 81.2 85.6 90.7 91.8 90.5

Work–family conflict (%)

Yes 8.4 7.1 9.1 9.9 6.7 5.7 \0.0001

No 91.6 92.9 90.9 90.1 93.3 94.3

Working hours per week (%)

[40 25.6 16.7 21.8 24.3 30.2 25.8 \0.0001

36–40 54.6 65.1 53.7 53.5 55.6 54.1

26–35 8.1 9.1 8.6 9.4 6.3 7.9

16–25 10.3 7 14.5 11.5 6.6 9.8

\16 1.4 2.2 1.4 1.3 1.3 2.5

Overtime (%)

Yes 50.7 46.5 52.1 53.7 48.9 37.1 \0.0001

No 49.3 53.5 47.9 46.3 51.1 62.9

Psychological job demands (%)

Low 31.8 44.9 37.3 28.2 30.2 38.6 \0.0001

Medium 33.3 33.1 32.2 34.4 32.7 33.1

High 35 21.9 30.5 37.4 37.1 28.3

Decision latitude (%)

Low 28.3 29.3 29.4 27.3 28.4 30.6 0.556

Medium 34.7 37 33.3 35.1 34.9 36.3

High 36.9 33.7 37.4 37.6 36.7 33.1

Physically demanding work (%)

Yes 14.7 20.8 15.9 13.3 15.2 13.8 0.013

No 85.3 79.2 84.1 86.7 84.8 86.2

Smoking (%)

Yes 23 13.4 17.3 24.8 25.1 24.9 \0.0001

No 77 86.6 82.7 75.2 74.9 75.1
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developing elevated need for recovery from work was

highest in the age groups 36–45 and 46–55 years in men

and 46–55 years in women when compared to the refer-

ence group of 26–35 years. While we expected a rather

linear association between increasing age and need for

recovery over time, we however observed decreasing levels

of need for recovery in the highest age group (56–

65 years). These findings are in accordance with the study

by Kiss et al. (2008), where the highest level of need for

recovery was found in the age group of 50–54 years with a

decrease in need for recovery after 55 years. Probably, this

is also the explanation for a nonsignificant effect on need

for recovery when age was considered as a continuous

variable in the analyses. Since the relationship between age

and need for recovery is nonlinear, it is informative to

study age categories which better correspond to a specific

point in the working career. Furthermore, also from an

occupational health perspective, it is very valuable to dis-

tinguish important age subgroups in the working popula-

tion who may encounter different need for recovery levels.

Explanations for the decreasing levels of need for

recovery in the highest age group can be found in several

domains. First, in the work environment, the process of

downshifting may have been initiated, in terms of reduction

in working hours in the job, less overwork or in terms of

leaving the workforce. An indication for this reasoning can

be found in Table 1, where for instance, the prevalence of

overtime work was lowest in the highest age group.

Additionally, those workers with health complaints may

have already left the labour force or have adapted to health

problems by reducing working hours or changing jobs for

example (De Raeve et al. 2009), leaving healthy workers in

this high age group. In The Netherlands in 1995, the net

labour force participation in the age group 25–50 years was

71.3% in contrast to 38.5% in the age group 50–65 years

(Statistics Netherlands 2008), which supports the down-

shifting process. Although we found a lower percentage of

overwork in the highest age group, in accordance with the

findings of Van der Hulst et al. (2006), Kalwij and Ver-

meulen (2008) found in a cross-sectional study no evidence

for diminishing working hours with age. On the other hand,

they stated that convincing evidence could only be

obtained by longitudinal data where labour supply transi-

tions of the same individuals are observed.

Second, also differences in the private situation may

account for varying levels of need for recovery. For

example, the proportion of work–family conflict was

highest in the age group 36–45 years. Work–family con-

flict can be considered a strong risk factor for elevated need

for recovery (Jansen et al. 2003a). Third, older employees

may have developed more compensation strategies for

dealing with need for recovery at the end of the day, due to

strategies and skills related to their experience and exper-

tise in the working career (Silverstein 2008). Also, Baltes

and Carstensen (1996) suggest that employees may be

better in maintaining and improving their psychological

Table 3 Age as a risk factor for high need for recovery over time

RRa (95% CI) RRb (95% CI) RRc (95% CI) RRd (95% CI)

Men

Age (10 years increase) 1.04 (0.96–1.13) 1.02 (0.94–1.10) 1.03 (0.95–1.11) 1.05 (0.97–1.14)

Age (years)

18–25 1.01 (0.59–1.72) 0.98 (0.58–1.67) 1.12 (0.66–1.92) 1.11 (0.65–1.89)

26–35 (ref) 1 1 1 1

36–45 1.30 (1.07–1.58) 1.29 (1.06–1.56) 1.24 (1.02–1.51) 1.24 (1.03–1.51)

46–55 1.25 (1.03–1.52) 1.20 (0.99–1.46) 1.21 (0.99–1.47) 1.24 (1.02–1.51)

56–65 0.87 (0.62–1.21) 0.84 (0.60–1.17) 0.88 (0.63–1.28) 0.91 (0.65–1.28)

Women

Age (10 years increase) 1.12 (0.99–1.26) 1.09 (0.97–1.23) 1.06 (0.94–1.19) 1.05 (0.93–1.18)

Age (years)

18–25 0.86 (0.54–1.36) 0.88 (0.55–1.41) 0.91 (0.57–1.46) 0.93 (0.58–1.49)

26–35 (ref) 1 1 1 1

36–45 1.00 (0.80–1.24) 0.99 (0.80–1.23) 0.96 (0.77–1.19) 0.93 (0.74–1.16)

46–55 1.36 (1.04–1.77) 1.28 (0.98–1.68) 1.20 (0.92–1.57) 1.22 (0.93–1.59)

56–65 0.96 (0.50–1.83) 0.90 (0.47–1.71) 0.87 (0.46–1.67) 0.85 (0.44–1.62)

a RR adjusted for educational level and smoking
b RR additionally adjusted for long-term illness
c RR additionally adjusted for hours per week, working overtime, psychological job demands, decision latitude and physically demanding work
d RR additionally adjusted for work-family conflict and living situation
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well-being in later life due to better coping methods or

better work adjustment.

In this study, a broad range of potentially confounding

variables was carefully considered, but the effect was

limited. Since these potential confounders originated from

the domains demographics, health, work environment and

private situation, the scope for a major impact of residual

confounding is probably limited.

In the prospective analyses, only incident need for

recovery caseness was studied. By excluding prevalent

cases of need for recovery at baseline for the prospective

analyses, we have lost a specific group of employees with

already an elevated need for recovery. For future studies, it

might be valuable to examine whether these elevated levels

of need for recovery differentially increase or decrease in

the different age groups. On the other hand, an important

limitation of earlier studies is that they are mostly based on

cross-sectional designs, meaning that they cannot examine

age differences in the development of health problems

among employees across time.

Another important point to discuss is the effect of the

healthy worker on the results. As described in the method

section, the response at baseline was 45%. A nonresponse

analysis at baseline revealed lower well-being among the

respondents (e.g. higher percentage reporting fatigue

complaints, difficulties in work execution because of health

complaints and sickness absence when compared to non-

respondents). On the other hand, nonresponse analysis after

1-year follow-up showed that nonrespondents during the

first year of follow-up were likely to report more fatigue

complaints at baseline than respondents. Furthermore,

differences were found with regard to demographic and

health complaints (Kant et al. 2003). So, at the start of our

study, respondents were less healthy, and during follow-up,

they were healthier when compared to those dropping out

of the study. Also, Table 1 shows indications of a possible

healthy worker effect. Employees in the highest age group

showed a lower percentage of long-term illnesses when

compared to the age group of 46–55 years. One may

carefully conclude that this oldest group is slightly

healthier as a result of a drop-out of those employees who

are chronically ill.

This study showed that age is related to different levels

of need for recovery over time. If high need for recovery is

present for a prolonged period of time, this can be con-

sidered an indicator of failing recovery that might have

substantial individual health consequences (Van Veldho-

ven 2008), such as sickness absence (de Croon et al. 2003)

and an increased risk of subsequent cardiovascular disease

(Van Amelsvoort et al. 2003). Work performance and

safety behaviour at work may also be compromised (Van

Veldhoven 2008). Swaen et al. (2003) for instance showed

that need for recovery was an independent risk factor for

being injured in an occupational accident. Finally, in a

study by De Raeve et al. (2009), it was shown that internal

job mobility was significantly predicted by increased levels

of need for recovery.

While need for recovery increased with age until the age

of 55, this was followed by decreased need for recovery

levels among older employees. As stated earlier, this may

be partly explained by the process of downshifting in this

group. Current trends in society towards higher labour

force participation and later retirement may however

compromise the possibilities for downshifting at a higher

age in the future, and thereby change the relationship

between age and need for recovery. The efforts of the

Dutch government to try to turn round the trends towards a

lower participation and lower early retirement age seem to

be successful by now. Since 1995, employment rates of

older workers are gradually increasing. Male employment

rates in age group 55–59 years for instance decreased from

1971 to 1995 from 87 to 58% but increased since then to

76% in 2005. Female employment rates particularly

increased tremendously at ages above 50 (Ekamper 2006).

Therefore, it is expected that higher levels of need for

recovery will also be observed in the highest age group of

workers in the near future. This may be due to the fact that

a longer working career becomes more imperative for the

future working population. Therefore, to assess the impact

of this imperative trend, a follow-up of this study will be

worthwhile in the upcoming years.
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